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(54) ADHESION PROMOTION DEVICE

(57) [Problem]
Provided is an adhesion promotion device capable

of reducing risk factors of an anastomotic leakage after
a surgical operation is performed.

[Means for Resolution]
An adhesion promotion device 10 includes a main

body portion 20 formed of a biodegradable sheet having
a plurality of through-holes 25 and promoting adhesion
of biological tissues, and a reinforcement portion 30 dis-
posed in a portion of the main body portion and reinforc-
ing the main body portion.
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Description

Technical Field

[0001] The present invention relates to an adhesion
promotion device.

Background Art

[0002] In a medical field, a medical procedure (for ex-
ample, anastomosis for a digestive tract) of joining bio-
logical organs to each other by performing a surgical op-
eration is known. In a case where the medical procedure
as described above is performed, as a prognosis deter-
minant after surgery, a fact is important that there is no
delay in adhesion in a joint portion joined between the
biological organs.
[0003] In the medical procedure of joining the biological
organs, various methods and various medical instru-
ments are used. For example, a method of suturing the
biological organs by using a biodegradable suture, or a
method of using a mechanical anastomosis device (refer
to PTL 1) for suturing the biological organs by using a
stapler has been proposed. In particular, in a case where
anastomosis is performed using the mechanical anasto-
mosis device, compared to a method of using the suture,
a joining force between the biological organs can be im-
proved in the joint portion. Accordingly, risk factors of an
anastomotic leakage can be reduced.

Citation List

Patent Literature

[0004] PTL 1: JP-T-2007-505708

Summary of Invention

Technical Problem

[0005] However, a progress degree of the adhesion in
the joint portion depends on a state of biological tissues
in a joint object site (joint target site) of a patient. There-
fore, for example, even in a case where the anastomosis
device as disclosed in PTL 1 is used, depending on the
state of the biological tissues of the patient, there is a
possibility that the risk factors of the anastomotic leakage
cannot be sufficiently reduced.
[0006] Therefore, the present invention aims to provide
an adhesion promotion device capable of reducing risk
factors of an anastomotic leakage after a surgical oper-
ation is performed.

Solution to Problem

[0007] According to an embodiment of the present in-
vention, there is provided an adhesion promotion device
including a main body portion formed of a biodegradable

sheet having a plurality of through-holes and promoting
adhesion of biological tissues, and a reinforcement por-
tion disposed in a portion of the main body portion and
reinforcing the main body portion.

Advantageous Effects of Invention

[0008] According to the present invention, an adhesion
promotion device can improve rigidity of a main body
portion by a reinforcement portion, and can prevent dis-
tortion or misalignment from occurring. In this manner, it
is possible to prevent the distortion or the misalignment
from occurring in the adhesion promotion device during
an operation (when the adhesion promotion device ind-
wells a body). In addition, in a case where any force is
applied after indwelling, it is possible to prevent the dis-
tortion or the misalignment from occurring in the adhesion
promotion device. Therefore, it is possible to reduce risk
factors of an anastomotic leakage after a surgical oper-
ation is performed.

Brief Description of Drawings

[0009]

[Fig. 1] Fig. 1(A) is a perspective view illustrating a
form of an adhesion promotion device of the present
invention, and Fig. 1(B) is a perspective view illus-
trating a main body portion of the adhesion promo-
tion device illustrated in Fig. 1(A).
[Fig. 2] Fig. 2(A) is a cross-sectional view taken along
line 2-2 in Fig. 1(A), and Fig. 2(B) is an enlarged
cross-sectional view illustrating a portion of the main
body portion.
[Fig. 3] Figs. 3(A) and 3(B) are explanatory views
used for describing conditions for specifying a shape
of a reinforcement portion in the adhesion promotion
device.
[Fig. 4] Figs. 4(A), 4(B), and 4(C) are views illustrat-
ing various forms of the shape of the reinforcement
portion in the adhesion promotion device.
[Fig. 5] Figs. 5(A) and 5(B) are views illustrating var-
ious forms of the shape of the reinforcement portion
in the adhesion promotion device, subsequently to
Fig. 4.
[Fig. 6] Figs. 6(A) and 6(B) are views illustrating var-
ious forms of the shape of the reinforcement portion
in the adhesion promotion device, subsequently to
Fig. 5.
[Fig. 7] Figs. 7(A) and 7(B) are views illustrating a
form of a hole portion formed in a main body portion
of the adhesion promotion device.
[Fig. 8] Fig. 8 is a perspective view illustrating another
form of the adhesion promotion device of the present
invention.
[Fig. 9] Fig. 9(A) is a perspective view illustrating still
another form of the adhesion promotion device of
the present invention, and Fig. 9(B) is a perspective
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view illustrating the main body portion of the adhe-
sion promotion device illustrated in Fig. 9(A).
[Fig. 10] Figs. 10(A), 10(B), and 10(C) are views il-
lustrating another form of the shape of the main body
portion in the adhesion promotion device.
[Fig. 11] Figs. 11(A) and 11(B) are cross-sectional
views illustrating another form of a cross-sectional
structure of the adhesion promotion device.
[Fig. 12] Figs. 12(A) and 12(B) are views illustrating
a form of a manufacturing procedure of the reinforce-
ment portion in the adhesion promotion device.
[Fig. 13] Figs. 13(A), 13(B), 13(C), and 13(D) are
views illustrating a specific shape of the reinforce-
ment portion in the adhesion promotion device.
[Fig. 14] Figs. 14(A), 14(B), 14(C), and 14(D) are
views illustrating a specific shape of the reinforce-
ment portion in the adhesion promotion device, sub-
sequently to Fig. 13.
[Fig. 15] Figs. 15(A), 15(B), 15(C), and 15(D) are
views illustrating a specific shape of the reinforce-
ment portion in the adhesion promotion device, sub-
sequently to Fig. 14.
[Fig. 16] Fig. 16 is a flowchart illustrating each pro-
cedure of a treatment method of using the adhesion
promotion device.
[Fig. 17] Fig. 17 is a flowchart illustrating a procedure
of an embodiment (large intestine anastomosis) of
the treatment method.
[Fig. 18] Fig. 18 is a schematic cross-sectional view
for describing the large intestine anastomosis.
[Fig. 19] Fig. 19 is a schematic cross-sectional view
for describing the large intestine anastomosis.
[Fig. 20] Fig. 20 is a schematic cross-sectional view
for describing the large intestine anastomosis.

Description of Embodiments

[0010] Hereinafter, an embodiment of the present in-
vention will be described with reference to each drawing.
Dimensional proportions in the drawings are exaggerat-
ed and different from actual proportions for convenience
of description, in some cases.
[0011] Fig. 1(A) is a perspective view illustrating a form
of an adhesion promotion device 10, and Fig. 1(B) is a
perspective view illustrating a main body portion 20 of
the adhesion promotion device 10 illustrated in Fig. 1(A).
Fig. 2(A) is a cross-sectional view taken along line 2-2 in
Fig. 1(A), and Fig. 2(B) is an enlarged cross-sectional
view illustrating a portion of the main body portion 20.
[0012] For example, the illustrated adhesion promotion
device 10 can be used for a method of joining a prede-
termined site serving as a joint object of a biological organ
(for example, anastomosis of a digestive tract). In gen-
eral, the adhesion promotion device 10 has the main body
portion 20 formed of a biodegradable sheet having a plu-
rality of through-holes 25 and promoting adhesion of bi-
ological tissues, and a reinforcement portion 30 disposed
in a portion of the main body portion 20 and reinforcing

the main body portion 20. Hereinafter, configurations will
be described in detail.

<Main Body Portion 20>

[0013] The main body portion 20 can be formed of the
biodegradable sheet having a thin film shape. The main
body portion 20 has a plurality of the through-holes 25.
As illustrated in Figs. 1(A) and 1(B), the plurality of
through-holes 25 are regularly and cyclically provided in
a plane direction of the main body portion 20. For exam-
ple, the plurality of through-holes 25 may be randomly
provided in the main body portion 20.
[0014] As illustrated in Fig. 2(B), the plurality of
through-holes 25 are vertically provided along a thick-
ness direction (upward-downward direction in Fig. 2(B))
of the main body portion 20. The plurality of through-holes
25 are substantially vertically provided between a front
surface 21 and a rear surface 23 of the main body portion
20. However, the plurality of through-holes 25 may be
provided to be curved between the front surface 21 and
the rear surface 23 in the thickness direction of the main
body portion 20.
[0015] A thickness of the main body portion 20 (size T
illustrated in Fig. 2(B)) is not particularly limited. The thick-
ness is preferably 0.05 to 0.3 mm, and more preferably
0.1 to 0.2 mm. When the thickness of the main body
portion 20 is 0.05 mm or thicker (particularly, 0.1 mm or
thicker), sufficient strength can be ensured to such an
extent that the main body portion 20 is not damaged when
the adhesion promotion device 10 is handled. On the
other hand, when the thickness of the main body portion
20 is 0.3 mm or thinner (particularly, 0.2 mm or thinner),
the main body portion 20 closely adheres to a biological
tissue to which the main body portion 20 is applied, and
it is possible to ensure sufficient flexibility to follow the
biological tissue.
[0016] As illustrated in Figs. 1(A) and 1(B), the main
body portion 20 has a circular shape in a plan view. How-
ever, an outer shape of the main body portion 20 is not
particularly limited, and may be a substantially rectangu-
lar shape or an elliptical shape, for example.
[0017] In the main body portion 20, a ratio value of a
hole diameter D (distance D illustrated in Fig. 2(B)) of the
plurality of through-holes 25 to a pitch P (distance P il-
lustrated in Fig. 2(B)) of the plurality of through-holes 25
is preferably 0.25 or greater and smaller than 40. When
a shape of the through-hole 25 is a perfect circle in a plan
view, the hole diameter D of the through-hole 25 is equal
to a diameter of the perfect circle. On the other hand, in
a case where the through-hole 25 is not the perfect circle
in a plan view, the diameter (equivalent circle diameter)
of the perfect circle having an area the same as an area
of an opening portion (portion facing the front surface 21
or the rear surface 23 in the through-hole 25) of the
through-hole 25 can be set as the hole diameter D of the
through-hole 25.
[0018] In addition, the main body portion 20 has the
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plurality of through-holes 25. Therefore, the main body
portion 20 has a plurality of values of the hole diameters
D corresponding to the respective through-holes 25. In
the present embodiment, in calculating the above-de-
scribed ratio value, an arithmetic average value of two
or more values of the hole diameter D corresponding to
each of the plurality of through-holes 25 is used as a
representative value of the hole diameter D. On the other
hand, the "pitch P" of the plurality of through-holes 25
means a shortest distance between the opening portions
of the two through-holes 25. With regard to the value of
the pitch P, there are a plurality of values of the pitch P
corresponding to a combination of the through-holes 25
adjacent to each other. Therefore, according to the
present embodiment, in calculating the above-described
ratio value, the arithmetic average value of two or more
values of the pitch P corresponding to each combination
of the through-holes 25 adjacent to each other is used
as a representative value of the pitch P.
[0019] The pitch P of the above-described through-
holes 25, the hole diameter D, and the ratio of the hole
diameter D to the pitch P are merely examples, and the
present invention is not limited thereto.
[0020] The main body portion 20 can be formed of a
biodegradable material. A configuration material of the
main body portion 20 is not particularly limited. For ex-
ample, a biodegradable resin may be used. As the bio-
degradable resin, for example, it is possible to use a
known biodegradable (co)polymer such as those dis-
closed in JP-T-2011-528275, JP-T-2008-514719, Pam-
phlet of International Publication No. 2008-1952, and JP-
T-2004-509205. Specifically, the biodegradable resin in-
cludes (1) a polymer selected from a group formed of
aliphatic polyester, polyester, polyanhydride, polyorthoe-
ster, polycarbonate, polyphosphazene, polyphosphate
ester, polyvinyl alcohol, polypeptide, polysaccharide,
protein, and cellulose; or (2) copolymer configured to in-
clude one or more monomers configuring the above-de-
scribed materials (1). That is, it is preferable that the bi-
odegradable sheet includes the polymer selected from a
group formed of aliphatic polyester, polyester, polyanhy-
dride, polyorthoester, polycarbonate, polyphosphazene,
polyphosphate ester, polyvinyl alcohol, polypeptide,
polysaccharide, protein, and cellulose, and at least one
biodegradable resin selected from a group formed of the
copolymer configured to include one or more monomers
configuring the polymer.
[0021] A manufacturing method of the main body por-
tion 20 is not particularly limited. For example, the man-
ufacturing method includes a method of preparing a fiber
formed of the above-described biodegradable resin and
manufacturing a mesh-shaped sheet by using the fiber.
A method of preparing the fiber formed of the biodegrad-
able resin is not particularly limited. For example, the
method includes an electrospinning method (electric field
spinning method and electrostatic spinning method) or a
melt blowing method. As the method for the main body
portion 20, only one of the above-described methods may

be selected and used. Alternatively, two or more methods
may be used in appropriate combination with each other.
[0022] Here, the electrospinning method is a method
of forming fine fibers formed of a resin in a state where
a high voltage (for example, approximately 20 kV) is ap-
plied between a syringe filled with a resin solution and a
collector electrode. When the method is adopted, the so-
lution extruded from the syringe is charged and scattered
in an electric field. However, a solvent contained in the
scattered solution evaporates with the lapse of time. Ac-
cordingly, as a result, a thinned solute appears. The
thinned solute becomes fine fibers formed of the resin,
and adheres to a collector of basal lamellas.
[0023] A mesh-shaped base material formed of stain-
less steel (SUS) is used as the collector of the electros-
pinning method. In this manner, the fine fibers formed of
the biodegradable resin which serves as the thinned sol-
ute adhere to a substantial portion of a mesh, thereby
forming the mesh formed of the fine fibers. The biode-
gradable sheet can be manufactured by separating the
resin mesh obtained in this way from the mesh-shaped
base material. A size (a hole diameter or a pitch) of the
mesh-shaped base material is appropriately adjusted. In
this manner, it is possible to control a shape (a hole di-
ameter or a pitch of the through-hole) of the biodegrad-
able sheet formed of the manufactured resin mesh.
[0024] In addition, as another example of the manu-
facturing method of similarly using the electrospinning
method, the above-described solution is scattered on a
front surface of a flat base material having no mesh
shape, and the fine fibers are adhered thereto. In this
manner, it is possible to adopt a method of forming the
through-hole after obtaining the resin sheet having a uni-
form thickness. In this case, for example, the resin sheet
is irradiated with a laser beam focused by using a con-
denser lens. In this manner, the through-hole can be
formed in an irradiation site. Then, energy or an irradia-
tion time of the laser beam to be used for the irradiation,
and an interval between the irradiation sites are adjusted.
In this manner, it is possible to control the shape (the
hole diameter or the pitch of the through-hole) of the bi-
odegradable sheet formed of the manufactured resin
mesh.
[0025] As still another example of the manufacturing
method of the main body portion 20, a fiber formed of the
above-described biodegradable resin may be spun in ac-
cordance with a usual method, and the obtained fiber
may be knitted into a mesh shape to manufacture the
biodegradable sheet.
[0026] The main body portion 20 causes a biological
reaction by using the configuration materials such as the
biodegradable resin configuring the main body portion
20. Due to this action, the main body portion 20 induces
expression of biological components such as fibrin. The
biological components induced in this way can promote
adhesion by being accumulated to penetrate the through-
holes 25 of the main body portion 20. For example, the
main body portion 20 of the adhesion promotion device
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10 is disposed between the biological organs serving as
the joint object (anastomosis object), thereby promoting
the adhesion by using the above-described mechanism.
[0027] The main body portion 20 has a hole portion 40
(center hole) whose hole diameter d1 is larger than that
of the through-hole 25 at a substantially central position
when viewed in a plan view. For example, the hole diam-
eter of the hole portion 40 can be formed to be 5 mm to
25 mm. In addition, an outer shape of the hole portion 40
can be a perfect circle, for example. However, the hole
portion 40 may have an elliptical shape, a rectangular
shape, or other shapes.

<Reinforcement Portion 30>

[0028] As illustrated in Figs. 1(A) and 2(A), the rein-
forcement portion 30 is disposed in a portion of the main
body portion 20. The reason that the reinforcement por-
tion 30 is disposed in a portion of the main body portion
20 is as follows. In a case where the reinforcement portion
30 is provided on an entire surface of the main body por-
tion 20, a function of promoting the adhesion which is an
original function of the main body portion 20 cannot be
achieved. The reinforcement portion 30 is disposed on
one surface (front surface 21) out of both the front surface
and the rear surface of the main body portion 20. Since
the main body portion 20 is formed of the mesh sheet,
the main body portion 20 is extremely soft. In a case of
using only the main body portion 20, distortion or mis-
alignment is likely to occur in the adhesion promotion
device. Therefore, there is a possibility that the distortion
or the misalignment may occur in the adhesion promotion
device during an operation (when the adhesion promo-
tion device indwells a body). In addition, even after the
indwelling, there is a possibility that the distortion or the
misalignment may occur in the adhesion promotion de-
vice due to some reasons.
[0029] Therefore, in the adhesion promotion device 10
of the present embodiment, rigidity of the main body por-
tion 20 is improved by disposing the reinforcement por-
tion 30 in a portion of the main body portion 20. Accord-
ingly, it is possible to prevent the distortion or the mis-
alignment from occurring in the adhesion promotion de-
vice 10. In this manner, it is possible to prevent the dis-
tortion or the misalignment from occurring in the adhesion
promotion device 10 during the operation (when the ad-
hesion promotion device 10 indwells a body). In addition,
in a case where any force is applied after the indwelling,
it is possible to prevent the distortion or the misalignment
from occurring in the adhesion promotion device 10.
[0030] The reinforcement portion 30 includes a first re-
inforcement portion 31 located on an outer edge side of
the main body portion 20 and a second reinforcement
portion 32 located on an inner peripheral edge side of
the hole portion 40. In the main body portion 20, the ri-
gidity of the outer edge side is improved by the first re-
inforcement portion 31, and the rigidity of the inner pe-
ripheral edge side of the hole portion 40 is improved by

the second reinforcement portion 32. When a medical
instrument is inserted into the hole portion 40, it is pos-
sible to prevent the distortion or the misalignment from
occurring in the adhesion promotion device 10.
[0031] The reinforcement portion 30 is not limited to a
case where the two first and second reinforcement por-
tions 31 and 32 are provided. One reinforcement portion
30 can be located only on the outer edge side of the main
body portion 20, or can be located only on the inner pe-
ripheral edge side of the hole portion 40. In addition, the
reinforcement portion 30 can be configured to include
three or more reinforcement portions 30.
[0032] The second reinforcement portion 32 can be
stronger than the first reinforcement portion 31 in rein-
forcing the biodegradable sheet forming the main body
portion 20. Since the rigidity of the inner peripheral edge
side of the hole portion 40 is further improved, it is pos-
sible to further prevent the distortion or the misalignment
from occurring in the adhesion promotion device 10 when
a medical instrument is inserted into the hole portion 40.
[0033] The first reinforcement portion 31 and the sec-
ond reinforcement portion 32 can have the same strength
in reinforcing the main body portion 20.
[0034] A material of the reinforcement portion 30 is not
particularly limited. However, for example, a biocompat-
ible adhesive or a coating agent formed of a thermoplastic
resin can be used. In addition, a material the same as
that of the main body portion 20 can be used.
[0035] The thickness of the reinforcement portion 30
is not particularly limited. The reinforcement portion 30
is provided in order to reinforce the main body portion
20, and the reinforcement portion 30 does not need to
be flexible or elastic. Therefore, the reinforcement portion
30 does not need to be thicker than necessary, and for
example, an intended purpose can be achieved by the
thickness of smaller than 1 mm.
[0036] A preparation method of the reinforcement por-
tion 30 is not particularly limited, and a preparation meth-
od suitable for the configuration material of the reinforce-
ment portion 30 can be adopted. For example, in a case
of using the biocompatible adhesive or the coating agent,
the reinforcement portion 30 can be prepared by applying
the biocompatible adhesive or the coating agent from a
nozzle to a portion of the main body portion 20 and drying
the applied portion. In addition, a layer including the re-
inforcement portion 30 is formed separately from the
main body portion 20, and a reinforcement portion layer
thereof is integrated with the main body portion 20 by
means of crimping or heat-welding. In this manner, the
reinforcement portion can be prepared.
[0037] Conditions for specifying the shape of the rein-
forcement portion 30 will be described with reference to
Figs. 3(A) and 3(B).
[0038] In the adhesion promotion device 10 illustrated
in Figs. 3(A) and 3(B), the main body portion 20 and the
reinforcement portion 30 have a quadrangular shape. For
convenience of description, sides configuring the rein-
forcement portion 30 having the quadrangular shape are

7 8 



EP 3 845 149 A1

6

5

10

15

20

25

30

35

40

45

50

55

defined as 33a to 33d. First, a virtual circle 50 (Fig. 3(A))
inscribed with the main body portion 20 or a virtual circle
50 (Fig. 3(B)) circumscribed with the main body portion
20 is assumed. It is preferable that the reinforcement
portion 30 intersects with a line segment 52 extending
from a center 51 of the assumed virtual circle 50 at least
at one location. In the illustrated example, the line seg-
ment 52 extending from the center 51 of the virtual circle
50 and the side 33a of the reinforcement portion 30 in-
tersect with each other at a point Pc. In a case of adopting
this form, the rigidity of the main body portion 20 is im-
proved by the side 33a of the reinforcement portion 30.
For example, even in a case where a force F of pushing
down or pulling up the main body portion 20 in a direction
orthogonal to a paper surface of the drawing is applied
to the point Pc, the side 33a of the reinforcement portion
30 is less likely to be bent. Therefore, in the adhesion
promotion device 10, the distortion or the misalignment
is prevented from occurring against the force F.
[0039] Various forms of the shape of the reinforcement
portion 30 in the adhesion promotion device will be de-
scribed with reference to Figs. 4(A), 4(B), 4(C), 5(A), 5(B),
6(A), and 6(B).
[0040] The reinforcement portion 30 in an adhesion
promotion device 10A in Fig. 4(A) includes the first rein-
forcement portion 31 located on the outer edge side of
the main body portion 20 and the second reinforcement
portion 32 located on the inner peripheral edge side of
the hole portion 40. Both the first reinforcement portion
31 and the second reinforcement portion 32 have a
closed ring shape.
[0041] The reinforcement portion 30 in an adhesion
promotion device 10B in Fig. 4(B) is located only on the
inner peripheral edge side of the hole portion 40, and has
a closed ring shape.
[0042] The reinforcement portion 30 in an adhesion
promotion device 10C in Fig. 4(C) is located only on the
outer edge side of the main body portion 20, and has a
closed ring shape.
[0043] The reinforcement portion 30 in an adhesion
promotion device 10D in Fig. 5(A) includes the first rein-
forcement portion 31 located on the outer edge side of
the main body portion 20 and the second reinforcement
portion 32 located on the inner peripheral edge side of
the hole portion 40. The first reinforcement portion 31
extends in a circular shape with a gap, and has an open
ring shape. The second reinforcement portion 32 has a
closed ring shape.
[0044] The reinforcement portion 30 in an adhesion
promotion device 10E in Fig. 5(B) includes two reinforce-
ment portions 35a and 35b located close to the outer
edge side of the main body portion 20. The two reinforce-
ment portions 35a and 35b are concentrically located,
and both have an open ring shape. When viewed from
the center 51 of the virtual circle 50, a gap in the rein-
forcement portion 35a located outside in the radial direc-
tion is hidden by the reinforcement portion 35b located
inside in the radial direction. On the other hand, when

viewed from the center 51 of the virtual circle 50, a gap
in the reinforcement portion 35b located inside in the ra-
dial direction is hidden by the reinforcement portion 35a
located outside in the radial direction.
[0045] The reinforcement portion 30 in an adhesion
promotion device 10F in Fig. 6(A) has a closed rectan-
gular shape.
[0046] The reinforcement portion 30 in an adhesion
promotion device 10G in Fig. 6(B) has a radial shape
extending in the radial direction from the center 51 of the
virtual circle 50.
[0047] All of the reinforcement portions 30 are dis-
posed in a portion of the main body portion 20. Therefore,
all of the through-holes 25 are not blocked, and the main
body portion 20 can sufficiently achieve a function of pro-
moting the adhesion which is an original function.
[0048] The reinforcement portion 30 illustrated in Fig.
4(A) intersects with the line segment 52 extending from
the center 51 of the virtual circle 50 inscribed or circum-
scribed with the main body portion 20 at two locations.
The reinforcement portion 30 illustrated in Figs. 4(B) and
4(C) intersects with the line segment 52 at one location.
The reinforcement portion 30 illustrated in Figs. 5(A) and
5(B) intersects with the line segment 52 at two locations
in one direction of the line segment 52, and intersects
with the line segment 52 at one location in the other di-
rection. The reinforcement portion 30 illustrated in Fig.
6(A) intersects with the line segment 52 at one location.
The reinforcement portion 30 illustrated in Fig. 6(B) ex-
tends on the line segment 52, and a width direction of
the reinforcement portion 30 is a direction intersecting
with the line segment 52. Therefore, all of the reinforce-
ment portions 30 intersect with the line segment 52 ex-
tending from the center 51 of the virtual circle 50 at least
at one location. Since the main body portion 20 has a
circular shape, the virtual circle 50 coincides with an outer
periphery of the main body portion 20.
[0049] Except for the reinforcement portion 30 having
a radial shape illustrated in Fig. 6(B), the reinforcement
portions 30 illustrated in Figs. 4(A), 4(B), 4(C), 5(A), 5(B),
and 6(A) intersect with the line segment 52 over the entire
periphery of the virtual circle 50 in a circumferential di-
rection. That is, in a case where the line segment 52 is
rotated once (360 degrees) around the center 51 of the
virtual circle 50, the reinforcement portion 30 intersects
with the line segment 52 in any direction. In other words,
the reinforcement portions 30 have a shape that forms a
closed region internally including the center 51 of the
virtual circle 50. Since the reinforcement portion 30 in-
tersects with the line segment 52 over the entire periphery
of the virtual circle 50 in the circumferential direction, the
reinforcement portion 30 is less likely to be bent even
when the force F is applied along any direction. There-
fore, the adhesion promotion device 10 can prevent the
distortion or the misalignment from occurring against the
force F applied along any direction.
[0050] The reinforcement portion 30 illustrated in Figs.
5(A) and 5(B) includes a portion having an open ring
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shape. However, all of the reinforcement portions 30
have a shape overlapping in an extending direction of
the line segment 52. Even when the portion having this
open ring shape is included, the reinforcement portion
30 intersecting with the line segment 52 can be formed
over the entire periphery of the virtual circle 50 in the
circumferential direction.
[0051] A form of the hole portion 40 formed in the main
body portion 20 of adhesion promotion devices 10H and
10J will be described with reference to Figs. 7(A) and
7(B).
[0052] The hole portion 40 illustrated in Fig. 7(A) is a
center hole formed concentrically with the center 51 of
the virtual circle 50 inscribed or circumscribed with the
main body portion 20. The hole portion 40 illustrated in
Fig. 7(B) is formed at an eccentric position from the center
51 of the virtual circle 50. In this way, the hole portion 40
can be formed at a desired position in the main body
portion 20.
[0053] Another form of the adhesion promotion device
will be described with reference to Figs. 8, 9(A), and 9(B).
[0054] As illustrated in Figs. 8, 9(A), and 9(B), adhesion
promotion devices 10K and 10L may not have the hole
portion 40 formed in the main body portion 20.
[0055] The main body portion 20 is not limited to a case
having a circular shape in a plan view. As illustrated in
Figs. 9(A) and 9(B), an outer shape of a main body portion
20A can be a substantially rectangular shape.
[0056] The reinforcement portion 30 in the adhesion
promotion device 10K illustrated in Fig. 8 is located only
on the outer edge side of the main body portion 20, and
has a closed ring shape. The reinforcement portion 30
in the adhesion promotion device 10L illustrated in Fig.
9(A) is located only on the outer edge side of the main
body portion 20A, and has a closed and substantially
rectangular shape.
[0057] Another form of the shape of the main body por-
tion in the adhesion promotion device will be described
with reference to Figs. 10(A), 10(B), and 10(C).
[0058] The outer shape of the main body portions 20
and 20A is not limited to the above-described circular
shape or substantially rectangular shape. The outer edge
of the main body portion can have various shapes includ-
ing a linear shape or an arc shape. For example, as il-
lustrated in Fig. 10(A), an outer edge of a main body
portion 20B can have a polygonal shape (hexagonal
shape in the illustrated example) including the linear
shape. In addition, as illustrated in Fig. 10(B), an outer
edge of a main body portion 20C can have an elliptical
shape including an arc shape. In addition, as illustrated
in Fig. 10(C), an outer edge of a main body portion 20D
can have a track-like shape including both the linear
shape and the arc shape.
[0059] Another form of a cross-sectional structure of
the adhesion promotion device will be described with ref-
erence to Figs. 11(A) and 11(B).
[0060] The cross-sectional structure of the adhesion
promotion device is not limited to a structure in which a

layer including the reinforcement portion 30 (reinforce-
ment portion layer) is integrated with one side of the main
body portion 20 (refer to Fig. 2(A)).
[0061] For example, as illustrated in Fig. 11(A), an ad-
hesion promotion device 10M can have a cross-sectional
structure in which a reinforcement portion layer 35c is
integrated with both the front and rear surfaces 21 and
23 of the main body portion 20. In addition, as illustrated
in Fig. 11(B), an adhesion promotion device 10N can
have a cross-sectional structure in which the main body
portion 20 is integrated with both surfaces of the rein-
forcement portion layer 35c. The reinforcement portion
layer 35c and the main body portion 20 can be integrated
by means of crimping or heat-welding.
[0062] A form of a manufacturing procedure of the re-
inforcement portion in adhesion promotion devices 10P
and 10Q will be described with reference to Figs. 12(A)
and 12(B).
[0063] The reinforcement portion 30 in the adhesion
promotion device 10 is not limited to a case where the
reinforcement portion 30 is manufactured by integrating
the layer including the reinforcement portion (reinforce-
ment portion layer) and the main body portion 20 with
each other.
[0064] For example, as illustrated in Fig. 12(A), a bio-
degradable sheet material 60 before forming the through-
hole 25 is prepared. Then, the through-hole 25 is formed
in the biodegradable sheet material 60 to form the main
body portion 20, except for a region configuring a rein-
forcement portion 35d. Whereas the main body portion
20 has the plurality of through-holes 25, the through-hole
25 is no formed in the reinforcement portion 35d. There-
fore, the reinforcement portion 35d of the adhesion pro-
motion device 10P has rigidity higher than that of the
main body portion 20, and can reinforce the main body
portion 20.
[0065] In addition, as illustrated in Fig. 12(B), a biode-
gradable sheet 61 having the plurality of through-holes
25 is prepared. Then, only a region configuring a rein-
forcement portion 35e is compressed or heated in a thick-
ness direction to crush the through-hole 25. The through-
hole 25 in the reinforcement portion 35e does not need
to be completely extinguished. The through-holes 25 may
be crushed and reduced, and configuration materials of
the biodegradable sheet may be in a densely aggregated
form. Whereas the main body portion 20 has the plurality
of through-holes 25, the through-holes 25 in the rein-
forcement portion 35e are crushed and reduced. There-
fore, the reinforcement portion 35e of the adhesion pro-
motion device 10Q has higher density. Accordingly, the
rigidity is improved compared to the main body portion
20, and the main body portion 20 can be reinforced.
[0066] A specific shape of a reinforcement portion in
an adhesion promotion device 100 will be described with
reference to Figs. 13 to 15.
[0067] The reinforcement portion can have any desired
shape including the linear shape, or the arc shape, as
long as the reinforcement portion is disposed in a portion
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of the main body portion and achieves a function of re-
inforcing the main body portion. In all of the adhesion
promotion devices 100 illustrated in Figs. 13 to 15, a main
body portion 102 has a circular shape in a plan view, and
a hole portion 104 (center hole) is formed at a substan-
tially central position when the main body portion 102 is
viewed in a plan view.
[0068] The reinforcement portion 103 in Fig. 13(A) has
an outer ring portion 103a located only on the outer edge
side of the main body portion 102 and having a closed
shape. The reinforcement portion 103 is configured to
include a portion having an arc shape.
[0069] The reinforcement portion 103 in Fig. 13(B) has
the outer ring portion 103a having the arc shape, and a
rib portion 103b extending in the radial direction. The rib
portion 103b extends toward the hole portion 104 from
an inner periphery of the outer ring portion 103a, but does
not reach the hole portion 104. The reinforcement portion
103 is configured to include a portion having the arc
shape and the linear shape.
[0070] In the reinforcement portion 103 in Fig. 13(C),
the rib portion 103c reaches an inner peripheral edge of
the hole portion 104, compared to Fig. 13(B).
[0071] Compared to Fig. 13(C), the reinforcement por-
tion 103 in Fig. 13(D) has an inner ring portion 103d lo-
cated on the inner peripheral edge side of the hole portion
104 and having a closed shape. The rib portion 103c
connects the outer ring portion 103a and the inner ring
portion 103d. The outer ring portion 103a corresponds
to a first reinforcement portion 31, and the inner ring por-
tion 103d corresponds to a second reinforcement portion
32.
[0072] Compared to Fig. 13(D), the reinforcement por-
tion 103 in Fig. 14(A) has an intermediate ring portion
103e located between the outer ring portion 103a and
the inner ring portion 103d and having a closed shape.
The rib portion 103c connects the outer ring portion 103a,
the intermediate ring portion 103e, and the inner ring por-
tion 103d.
[0073] The reinforcement portion 103 in Fig. 14(B) is
configured to include a portion having the linear shape,
and is formed in a shape like a spider web. The reinforce-
ment portion 103 has a rib portion 103f extending in the
radial direction, and a connection rib portion 103g con-
necting the adjacent rib portions 103f to each other. The
rib portion 103f extends from the outer edge of the main
body portion 102 to the inner peripheral edge of the hole
portion 104. The connection rib portion 103g forms an
octagonal shape.
[0074] The reinforcement portion 103 in Fig. 14(C) is
configured to include a portion having the linear shape.
The reinforcement portion 103 has a vertical rib portion
103h extending in a vertical direction and a horizontal rib
portion 103i extending in a horizontal direction in the
drawing. The vertical rib portion 103h and the horizontal
rib portion 103i are orthogonal to each other at least at
one location. The vertical rib portion 103h and the hori-
zontal rib portion 103i are formed so that width dimen-

sions are substantially equal to each other.
[0075] Compared to Fig. 14(C), in the reinforcement
portion 103 in Fig. 14(D), vertical rib portions 103j and
103k and a horizontal rib portion 103m have different
width dimensions. The width dimension of the vertical rib
portion 103j located on the inner peripheral edge side of
the hole portion 104 and the width dimension of the hor-
izontal rib portion 103m are larger than the width dimen-
sion of the vertical rib portion 103k located on the outer
edge side of the main body portion 102. The reinforce-
ment portion 103 is configured to include the first rein-
forcement portion 31 located on the outer edge side of
the main body portion 102 and the second reinforcement
portion 32 located on the inner peripheral edge side of
the hole portion 104. Then, depending on a size of the
width dimension, the second reinforcement portion 32 is
stronger than the first reinforcement portion 31 in rein-
forcing the biodegradable sheet forming the main body
portion 102.
[0076] The reinforcement portion 103 in Fig. 15(A) is
configured to include a portion having the linear shape.
The reinforcement portion 103 is formed in such a way
that a plurality of linear rib portions 103n are connected
to form a triangular shape, a quadrangular shape, and a
hexagonal shape.
[0077] The reinforcement portion 103 in Fig. 15(B) is
formed in such a way that a plurality of linear rib portions
103p are connected to form a honeycomb structure.
[0078] The reinforcement portion 103 in Fig. 15(C) is
configured to include a portion having the linear shape.
The reinforcement portion 103 has a rib portion 103q
extending in the radial direction. The rib portion 103q
extends toward the hole portion 104 from the outer edge
of the main body portion 102, but does not reach the hole
portion 104.
[0079] Compared to Fig. 15(C), in the reinforcement
portion 103 in Fig. 15(D), a rib portion 103r reaches the
inner peripheral edge of the hole portion 104.
[0080] In all of the adhesion promotion devices 100
illustrated in Figs. 13 to 15, the rigidity of the main body
portion 102 is improved by the reinforcement portion 103,
and it is possible to prevent the distortion or the misalign-
ment from occurring in the adhesion promotion device
100.
[0081] As described above, the adhesion promotion
device 10 has the main body portion 20 formed of the
biodegradable sheet having the plurality of through-holes
25 and promoting the adhesion of the biological tissues,
and the reinforcement portion 30 disposed in a portion
of the main body portion 20 and reinforcing the main body
portion 20. According to the adhesion promotion device
10 configured in this way, the rigidity of the main body
portion 20 is improved by the reinforcement portion 30,
and it is possible to prevent the distortion or the misalign-
ment from occurring in the adhesion promotion device
10. In this manner, it is possible to prevent the distortion
or the misalignment from occurring in the adhesion pro-
motion device 10 during the operation (when the adhe-
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sion promotion device 10 indwells the body). In addition,
in a case where any force is applied after the indwelling,
it is possible to prevent the distortion or the misalignment
from occurring in the adhesion promotion device 10.
Therefore, it is possible to reduce risk factors of an anas-
tomotic leakage after a surgical operation is performed.
[0082] The reinforcement portion 30 intersects with the
line segment 52 extending from the center 51 of the virtual
circle 50 inscribed or circumscribed with the main body
portion 20 at least at one location. According to this con-
figuration, even in a case where the force F of bending
the reinforcement portion 30 is applied to an intersection
portion between the line segment 52 and the reinforce-
ment portion 30, the reinforcement portion 30 is less likely
to be bent. Therefore, the adhesion promotion device 10
can prevent the distortion or the misalignment from oc-
curring against the force F.
[0083] The reinforcement portion 30 intersects with the
line segment 52 over the entire periphery of the virtual
circle 50 in the circumferential direction. According to this
configuration, the reinforcement portion 30 is less likely
to be bent even when the force F is applied along any
direction. Therefore, the adhesion promotion device 10
can prevent the distortion or the misalignment from oc-
curring against the force F applied along any direction.
[0084] The reinforcement portion 30 has a shape over-
lapping in an extending direction of the line segment 52.
According to this configuration, even in a case where the
reinforcement portion 30 has an open shape, it is possible
to form the reinforcement portion 30 intersecting with the
line segment 52 over the entire periphery of the virtual
circle 50 in the circumferential direction. Therefore, the
adhesion promotion device 10 can prevent the distortion
or the misalignment from occurring against the force F
applied along any direction.
[0085] The main body portion 20 further has the hole
portion 40 formed to have the hole diameter larger than
that of the through-hole 25. According to this configura-
tion, it is possible to provide the adhesion promotion de-
vice 10 having a shape suitable for treatment using the
adhesion promotion device 10.
[0086] The reinforcement portion 30 includes the first
reinforcement portion 31 located on the outer edge side
of the main body portion 20 and the second reinforcement
portion 32 located on the inner peripheral edge side of
the hole portion 40. According to this configuration, in the
main body portion 20, not only the rigidity of the outer
edge side can be improved by the first reinforcement por-
tion 31, but also the rigidity of the inner peripheral edge
side of the hole portion 40 can be improved by the second
reinforcement portion 32. When a medical instrument is
inserted into the hole portion 40, it is possible to prevent
the distortion or the misalignment from occurring in the
adhesion promotion device 10.
[0087] In this case, the second reinforcement portion
32 is stronger than the first reinforcement portion 31 in
reinforcing the biodegradable sheet forming the main
body portion 20. According to this configuration, the ri-

gidity of the inner peripheral edge side of the hole portion
40 can be further improved. When the medical instrument
is inserted into the hole portion 40, it is possible to further
prevent the distortion or the misalignment from occurring
in the adhesion promotion device 10.
[0088] The outer edge of the main body portion 20 has
the linear shape or the arc shape. According to this con-
figuration, it is possible to provide the adhesion promotion
device 10 having a shape suitable for treatment using
the adhesion promotion device 10.
[0089] The reinforcement portion 30 has the linear
shape or the arc shape. According to this configuration,
the shape of the reinforcement portion 30 suitable for the
shape of the main body portion 20 can be selected, and
it is possible to further prevent the distortion or the mis-
alignment from occurring in the adhesion promotion de-
vice 10.
[0090] Hitherto, the configuration of the adhesion pro-
motion device 10 has been described. However, the spe-
cific configuration of the adhesion promotion device 10
according to the present invention is not particularly lim-
ited as long as the sheet-like main body portion 20 having
a function of promoting the adhesion of the biological
tissues is reinforced by the reinforcement portion 30 dis-
posed in a portion of the main body portion 20. As another
modification example, for example, the adhesion promo-
tion device 10 may have a communication hole exposed
on a side surface of the main body portion 20. In addition,
the adhesion promotion device 10 may have a shape
partially widened in a direction in which the through-hole
25 formed in the main body portion 20 intersects with the
thickness direction (upward-downward direction in Fig.
2(B)) of the main body portion 20. In addition, the adhe-
sion promotion device 10 may have a shape partially nar-
rowed in the direction in which the through-hole 25
formed in the main body portion 20 intersects with the
thickness direction (upward-downward direction in Fig.
2(B)) of the main body portion 20.
[0091] Next, a treatment method of using the adhesion
promotion device will be described.
[0092] Fig. 16 is a flowchart illustrating each procedure
of the treatment method of using the adhesion promotion
device.
[0093] The treatment method includes disposing an
adhesion promotion device provided with a sheet-like
main body portion for promoting the adhesion of the bi-
ological tissues between one joint target site and the oth-
er joint target site which serve as a joint object of the
biological organ (S11), and joining the one joint target
site and the other joint target site in a state where at least
a portion of the main body portion of the adhesion pro-
motion device is disposed between the one joint target
site and the other joint target site (S12) .
[0094] The biological organ and the joint target site in
the biological organ which are joined by using the treat-
ment method are not particularly limited, and can be op-
tionally selected. However, in the following description,
an example will be described in which the treatment
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method is applied to large intestine anastomosis. In ad-
dition, as the adhesion promotion device used in each
medical procedure described below, for example, it is
possible to select any desired one from the adhesion
promotion devices described above, and it is also possi-
ble to select other adhesion promotion devices. However,
in the following description, as a representative example
which can be preferably used for each medical proce-
dure, an example of using a specific adhesion promotion
device will be described. In addition, in each medical pro-
cedure described below, detailed description of known
medical procedures, known medical devices, and med-
ical instruments will be appropriately omitted.
[0095] Hereinafter, in the description herein, "dispos-
ing the adhesion promotion device between the biological
organs" means at least any one of disposing the adhesion
promotion device in a state of being in direct or indirect
contact with the biological organs, disposing the adhe-
sion promotion device in a state where a spatial gap is
formed with the biological organs, and disposing the ad-
hesion promotion device in both the states (for example,
disposing the adhesion promotion device in a state where
the adhesion promotion device is in contact with one bi-
ological organ and the adhesion promotion device is not
in contact with the other biological organ). In addition, in
the description herein, a "periphery" does not define a
strict range (region), and means a predetermined range
(region) as long as a treatment purpose (joining the bio-
logical organs to each other) can be achieved. In addition,
as long as the treatment purpose can be achieved, in the
medical procedure described in the respective treatment
methods, orders can be appropriately switched therebe-
tween. In addition, in the description herein, "moving the
portions relatively closer to each other" means both mov-
ing two or more movement objects closer to each other,
and moving only one closer to the other one.

<Embodiment of Treatment Method (Large Intestine 
Anastomosis)>

[0096] Fig. 17 is a flowchart illustrating a procedure of
an embodiment (large intestine anastomosis) of the treat-
ment method, and Figs. 18 to 20 are views for describing
the large intestine anastomosis.
[0097] In the treatment method according to the
present embodiment, the biological organ serving as the
joint object is a large intestine cut due to excision of a
cancer tumor. Specifically, the biological organs serving
as the joint object are a cut mouth side A1 of the large
intestine and a cut anal side A2 of the large intestine. In
the following description, a joining procedure will be de-
scribed in which a mouth portion periphery (one joint tar-
get site) on the cut mouth side A1 of the large intestine
and a portion (the other joint target site) of an intestinal
wall on the cut anal side A2 of the large intestine are
joined to each other. In addition, in the present embodi-
ment, an example of using the adhesion promotion de-
vice 10 illustrated in Fig. 1(A) will be described.

[0098] As illustrated in Fig. 17, the treatment method
according to the present embodiment includes disposing
the adhesion promotion device 10 between the mouth
portion periphery of the large intestine and the intestinal
wall of the large intestine (S101), moving the mouth por-
tion periphery of the large intestine and the intestinal wall
of the large intestine relatively closer to each other
(S102), pinching the main body portion of the adhesion
promotion device 10 between the mouth portion periph-
ery of the large intestine and the intestinal wall of the
large intestine (S103), joining both of these to each other
in a state where the main body portion 20 of the adhesion
promotion device 10 is pinched between the mouth por-
tion periphery of the large intestine and the intestinal wall
of the large intestine (S104), and causing the main body
portion of the adhesion promotion device to indwell be-
tween the mouth portion periphery of the large intestine
and the intestinal wall of the large intestine (S105).
[0099] Next, the treatment method according to the
present embodiment will be described in detail with ref-
erence to Figs. 18 to 20.
[0100] As illustrated in Fig. 18, an operator such as a
doctor (hereinafter, referred to as an operator) inserts a
first engagement instrument 710 of an anastomosis de-
vice 700 into the mouth side A1 of the large intestine.
The operator disposes a second engagement instrument
720 of the anastomosis device 700 on the anal side A2
of the large intestine. Before the second engagement
instrument 720 is disposed on the anal side A2 of the
large intestine, the operator forms a through-hole A21
for inserting the second engagement instrument 720 of
the anastomosis device 700 into the anal side A2 of the
large intestine. A timing at which the through-hole A21
is formed is not particularly limited as long as the timing
is before the second engagement instrument 720 is dis-
posed.
[0101] For example, as the anastomosis device 700,
a known device used for the large intestine anastomosis
can be used. As the first engagement instrument 710 and
the second engagement instrument 720 engage with
each other, the anastomosis device 700 excises the bi-
ological tissue disposed between the first engagement
instrument 710 and the second engagement instrument
720, and sutures a periphery of the excised biological
tissue into a circumferential shape by using a stapler. For
example, the first engagement instrument 710 is an in-
strument including a cylindrical engagement target por-
tion 711. For example, the second engagement instru-
ment 720 is an instrument including an engagement pin
721 to engage with and to be inserted into the engage-
ment target portion 711 of the first engagement instru-
ment 710.
[0102] Next, as illustrated in Fig. 18, the operator dis-
poses the adhesion promotion device 10 between the
mouth side A1 of the large intestine and the anal side A2
of the large intestine. According to the present embodi-
ment, the adhesion promotion device 10 (refer to Fig.
1(A)) where the hole portion (center hole) 40 is formed
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in the main body portion 20 is used. When the operator
disposes the adhesion promotion device 10, the operator
causes the engagement pin 721 included in the second
engagement instrument 720 to pass through the hole por-
tion 40 formed in the main body portion 20. In this case,
the operator brings the main body portion 20 of the ad-
hesion promotion device 10 into contact with the vicinity
having the through-hole A21 formed on the anal side A2
of the large intestine. The operator may dispose the ad-
hesion promotion device 10 on the mouth side A1 of the
large intestine by causing the engagement target portion
711 included in the first engagement instrument 710 to
pass through the hole portion 40 formed in the main body
portion 20.
[0103] Next, as illustrated in Fig. 19, the operator en-
gages the first engagement instrument 710 and the sec-
ond engagement instrument 720 with each other by mov-
ing both of these relatively closer to each other. The op-
erator pinches the mouth portion periphery on the mouth
side A1 of the large intestine, the main body portion 20
of the adhesion promotion device 10, the periphery of
the through-hole A21 formed on the intestinal wall on the
anal side A2 of the large intestine between the first en-
gagement instrument 710 and the second engagement
instrument 720. The operator operates the anastomosis
device 700. In this manner, while the operator excises a
portion on the mouth side A1 of the large intestine, a
portion of the main body portion 20 of the adhesion pro-
motion device 10, and a portion on the anal side A2 of
the large intestine which are pinched between the first
engagement instrument 710 and the second engage-
ment instrument 720, the operator joins the peripheries
of the excised portions to each other by using a stapler
(not illustrated).
[0104] Next, as illustrated in Fig. 20, the operator re-
moves the anastomosis device 700 to the outside of the
living body from the anal side A2 of the large intestine
via an anus, for example. In addition, the operator causes
the adhesion promotion device 10 to indwell in a state
where a portion of the main body portion 20 of the adhe-
sion promotion device 10 is pinched between the mouth
portion periphery on the mouth side A1 of the large in-
testine and the intestinal wall on the anal side A2 of the
large intestine.
[0105] As described above, in the treatment method
according to the present embodiment, the mouth portion
periphery of the large intestine and the intestinal wall of
the large intestine are joined to each other. According to
the treatment method, the main body portion 20 of the
adhesion promotion device 10 disposed between the
mouth portion periphery on the mouth side A1 of the large
intestine and the intestinal wall on the anal side A2 of the
large intestine can promote the adhesion between the
biological tissue in the periphery on the mouth side A1
of the large intestine and the biological tissue on the in-
testinal wall on the anal side A2 of the large intestine.
Therefore, it is possible to reduce risk factors of an anas-
tomotic leakage after large intestine anastomosis.

[0106] According to this treatment method, an easy
method is used in such a way that the sheet-like main
body portion included in the adhesion promotion device
is pinched between one joint target site and the other
joint target site. The easy method can reduce the risk
factors of the anastomotic leakage after a medical joining
procedure (for example, anastomosis of a digestive
tract).
[0107] In addition, in the adhesion promotion device
10 to be used, the rigidity of the main body portion 20 is
improved by the reinforcement portion 30. Accordingly,
it is possible to prevent the distortion or the misalignment
from occurring in the adhesion promotion device 10 dur-
ing the operation of the operator (when the adhesion pro-
motion device 10 indwells the body). In addition, in a case
where any force is applied after the indwelling, it is pos-
sible to prevent the distortion or the misalignment from
occurring in the adhesion promotion device 10. There-
fore, it is possible to reduce the risk factors of the anas-
tomotic leakage after a surgical operation is performed.
[0108] This application is based on Japanese Patent
Application No. 2018-182245 filed on September 27,
2018, the disclosure content of which is incorporated by
reference in its entirety.

Reference Signs List

[0109]

10 adhesion promotion device
20 main body portion
21 front surface
23 rear surface
25 through-hole
30 reinforcement portion
31 first reinforcement portion
32 second reinforcement portion
35c reinforcement portion layer
40 hole portion
50 virtual circle
51 center
52 line segment extending from center of virtual cir-

cle

Claims

1. An adhesion promotion device comprising:

a main body portion formed of a biodegradable
sheet having a plurality of through-holes and
promoting adhesion of biological tissues; and
a reinforcement portion disposed in a portion of
the main body portion and reinforcing the main
body portion.

2. The adhesion promotion device according to Claim
1,
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wherein the reinforcement portion intersects with a
line segment extending from a center of a virtual cir-
cle inscribed or circumscribed with the main body
portion at least at one location.

3. The adhesion promotion device according to Claim
2,
wherein the reinforcement portion intersects with the
line segment over an entire periphery of the virtual
circle in a circumferential direction.

4. The adhesion promotion device according to Claim
3,
wherein the reinforcement portion has an overlap-
ping shape in an extending direction of the line seg-
ment.

5. The adhesion promotion device according to any one
of Claims 1 to 4,
wherein the main body portion further has a hole
portion formed to have a hole diameter larger than
that of the through-hole.

6. The adhesion promotion device according to Claim
5,
wherein the reinforcement portion includes a first re-
inforcement portion located on an outer edge side
of the main body portion and a second reinforcement
portion located on an inner peripheral edge side of
the hole portion.

7. The adhesion promotion device according to Claim
6,
wherein the second reinforcement portion has great-
er strength for reinforcing the biodegradable sheet
forming the main body portion than that of the first
reinforcement portion.

8. The adhesion promotion device according to any one
of Claims 1 to 7,
wherein an outer edge of the main body portion in-
cludes a linear shape or an arc shape.

9. The adhesion promotion device according to any one
of Claims 1 to 8,
wherein the reinforcement portion includes a linear
shape or an arc shape.
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